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THE NEW GUINEA GENUS COPIULA MEHELY (ANURA: MICROHYLIDAE): 
A NEW DIAGNOSTIC CHARACTER AND A NEW SPECIES 

by THOMAS. C. BURTON*® 

Summary 

Korton, T.C. 990) The New Guinea genus Copiilu Méhely (Anura; Microhylidae ): a new diagnostic 
vharacter and a new species, Trans. R. Soc, S, Aust, 114(2), 87-93, 31 May, 1990. 

Copiula Méhel) possesses a unique condition of the delroid musculature, Phe navure of tlre throat 
musculature of Copiulasuppests a phylogenetic alfinity to Sphenoplicyne, Copiula qwiert sp, nov, 2 widespread 
species, occuring in the north of the New Guinea mainland, is characterized by an unpiemented ryaypanum, 
strong contrast between the mid-dorsal and latero-dorsal ground colour, a broad, share Lruncale snout, 
and nostrils that open laserally rather (han anterolaterally, There remains.a nuniber of specimens of Copiute 
that vannot be associated confidently with any ot the named species. 

Key Woros: frog, microhylid, Copivia, pectoral muscles, deltoid, new species, morphalagy. 

Introduction 

Copiula Mehel¥ (1901) was erected) Lo accom- 
modate Pirinixalus oxprhinus Boulenger (1898). 
Parker (1934) referred Copivia Lo |e synonymy of 
Cophixaias, where it remained until Menzies & Tyler 
41977), with access to newly available specimens, 
resurrected it for C. axvrhing and lwo new species. 
C. fistutans and G miner, Burton & Stocks (1986) 
described a fourth species (pipiens) from 
specimens collected in 1983, In ther account of the 
aystentalics Of Cepinda, Menzies & Tyler (1977) 
emphasized three features that distinguish it from 
Copkivalus. Boetiger, the other genyaplirynine 
penus then consisting of frogs lucking clavicles and 
procoracoids: (a) rostral glands and an assaciated 
Irunstucent while tip to the snout; (b) premaxitlae 
with broad-based alary processes; and (ce) finger 
dises less expanded than toe discs, 

There are problems with the above diagnosis. R, 
G. Zweite! (in litt) points oul that Coplrisatis 
pénses and © sphagaieola lack expanded finger 
dises $0 that rhe toe discs are broader at their fips 
than the fingers (Zweifel & Allison 1982). Moreover, 
Zweifcl points oui That some species of Sphencr 
phryre [among then_S. seh/aginkau/eni (pers. obs.)] 
possess Translucent, glandular tips to their snouts, 
Finally, | have heen nnuble fo confirm the difference 
in the morphology of the premuxillae: the ulary 
processes of specimens of Cophixalus riparius and 
© arnatus examined in (his study are broad-based 
and oppear similar in structure ro those of Copinla 
Jisailons, Paradoxically, species of Coputla are 
probably easier (0 assign to genus [han any other 
cenyophrynine species, bul ueither external mor- 
phology nor skeletal structuces vieldl unequivocal 
elargelers to support the genus. 

* Dept af iological | & Chentical Sciences, Bendigo 
CLA,E.,, PQ How 199, Bendiga, Vic, 35350. 

lt is clear, however, that charavters uf the 
musculature are useful at all levels, including 
peneric, in the systematics of microhylid (rogs. 

Burton (1986) based much of his revision of the 
Asterophryinae on characters of the musculature. 
In the present study, muscles of the throat, pectoral 
girdle and foot provide useful information and are 
introduced here, 

Frogs possess three transversely directed muscles 
between the mandibles: the Af submentatis (the 
most anterior), the M. iermandibularis and the 
M. infterkvaidens., In addition, the microhylids 
possess One or more supplementary slips to the M7 
tnermandibularts (Tyler, 1974'; Emerson 1976). 
All of the genyophrynines possess one 
supplementary slip (Burton 1986), but exhibis 
diversity in its Origin and orientation. This diversity 
has proven jaxonomically useful at various. levels 

(Tier (974'; Burton 1984, 1986). 
Burton (1983a-> showed chat the condition 

shured by some members of all of the micrahylid 
subfamilies that he examiltied was a single narrow 
supplementary slip arting via a tendon from 

posteriorly on the mandible aad passing 
anteroniedially, parallel with the mandible, to insert 
on # median tendinous mass underlying the 

junction of the mentomeckelians. {his condition 
is figured for Cuphixalas ornatuy by Burton (1984) 
and ¬. kaindiensis (Burton 1986). Its distribution 
through several subfamilies (Asterophryinae, 
Brevicipitinae. Dyscophinae, Genyophryninae and 
Microhylinae) suggests that it is the primitive 
condition, using the eriterion of Kluge (1976) that 
a character state widespread among taxa related at 

Tyler, M, J. (1974) Superficial mandibular musculature 
and wocal sac structure of (he Anura. M.Sc. Lhesis, 

_ University of Adelaide, Unpubl, 
- Rorton, fC U9R Iu) The phylogeny of phe Papuan 

subfamily Asterephryinae (Anura: Mierohylidacl. Ph.D 
(esis, Universiry of Adctaide. Unpubi. 
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the next higher taxonomic level that ocherwise have 
little in common is pleseiomarphic. 

The deltoid muscle of frogs usually consists of 
two or three slips inserting on the humerus, the 
number of slips depending im parr on the 
completeness of the pectoral girdle (Jones 1933), 
The M_ episternohumeralis, a ising from medially 
on the ventral surface of the sternum and/or 
episternum (depending on che presence of an 
eplstermuin), afd the M. acromiostumteralis, arising 
from the scapula, are apparently always. present, 
however mouct the pectoral girdle may be reduced 
QVenes 1933; Burton 19832"), Vrogs with a 
8somplete= pectoral girdic, 1c, including a fully 
developed clavicle, usually possess a small slip, che 

M. cleidohumeraks, arising from the ventral surface 
ol the eclaviele No genyophrynine, ever if it 
possesses a clavicle, possesses this slip (Burlon 
19838"), 
The M. acroniohumeralis is generally (e.g., Rang 

teripevariu, Ecker 1889; personal observations) a 

broad muscle consisting of (41 short fibres from the 
amerior margin of the scapula which Insert along 
the ventral surface of the humerus, and (b) a lone 
superficial straptike portion which consists of 
parallel sers of fibres arising from two origins. The 
more medial fibres arise from laterally on the 
anterior margih of the acromion; the more lateral 
fihres arise from the medial surface of the scapula, 
pass laterally, curving around the dorsal surface of 
the acromion, and run alongside the more lateral 
fibres from the anterioe margin of the acrormion, 
This strap-like component of the deltoid mus- 
culatute runs the length of the humerus, and inserts 
on the ulnar epicondyle of the humerus. In 
genyuphrytiines of the geneta Cophixalus and 

Sphenogarvne examined inthis sturdy, these fibres 

arise distally on the posterior surface of the 
corucoid instead Of the medial margin of the 
scapula, 

Burtan {1983a°) demonstrated that the foot and 
hand aiuscalarure of the New Guinea microhylids 

is Very Gonservative and, therefore, useful taxo- 
nomically. In genyoplirynines a foot muscle, the Wf 
flexor ossis diguté IV, typically arises From the 
fibulare and inserts along the Whole length of the 
Jateroplantar surface of metatarsus 1'Y- 
When Menzies & Tyler (1977) tesurrected Copiula 

they dealt only with species from eastern New 
Guinea, while acknowledging the existence of 

specimens from the Cyclops Range in Iran Jaya, 
800 km west of their most westerly site for C 
fistetans. Copiula pipiens was subsequently 
described from Wewak, 500 km north-west of the 
species discussed by Menzies & Tyler (Burton & 
Stocks 1986), In the course of # broader study of 
Copiula, a series Of morphologically distinctive 

frogs wee found to have been collected from a 
number of sites rangiug from che Cyclops Range 
eastwards to Within about 2X kn northewest of the 
known range of C fisrulans. 

Materials and Methods 

The following specimens were examimed for 
ctumpartson with the new species, and are lodged 
in collections. abbreviated as [ollows: AMNH - 
Anéricah Museum of Natural History, New York; 
AU?, 4 Department of Zoology, University of 
Adelaide (unregistered); BMNH - British Museum 
(Natural History, London); RMINH - Rijksmuseum 
van Natuurlijke Histone, Leiden; SAM - South 
Australian Museum, Adelaide; UPNG - Depart 
ment of Biology, University of Papua New Cuinea, 
Perl Moresby. 

Copinla fistulans Menzies & , Tyler AMNH 
59894-6, S1128-31, 82951-2: AUZ A723, D7425 SAM 
R5852, RSS79, RG282-3, RId43-8, RL4239-50, 
R1l4497 (holotype), RISOR1, R23836-7; C minor 
Menzies & Tyler AMNH 36908, 56939-40), 56958, 
56960, 56971-2, 56986, 56997-8, $7046-7, §7050-4; 

SAM R15245 (paratype); C, wacprAiae (Boulenger) 
AMNH 59894-8, £9957-60, 39992-60000, 60013, 
60018-9, A0U36-46; BMNH 1947.2.11.99, 1947.2.12.4 
(syntypesy; SAM R 10647, RK 14237-3, RIEOSD; 

UPNG 1371, 2612, 4311, 5204-5; C. pipiens Burton 
& Stocks ype series AMNH 123698; SAM R 29779 
(hotovypel-82; UPN 7025-8 (incorrectly cited by: 
Burton & Stocks (1986) as 7205-8); unidentified 

Copiila; AMNH 49514, 49554, 79961. BMNH 

1928.6.6.2,3; RMNH 5256, 5269. 
Olher Genyophryninae:! Coplixalus orialis 

SAM R12321; & porkeri SAM RSSTSA, RSSISA, 
RSSI3A; C. rigarius SAM Rol4s, RO2SA: 
Sphesophryne macrorkynoha SAM R695; S. 
patimipes SAM Rti157, 

Otter Microhytidae: Aylopherbus rufescens 
SAM R6285B; Naloula pictw SAM R13603B; 
Mantephryne lateralis SAM RARBTA, R934; 
Phonomanis humicola compra SAM RS8254: P 
stitiozaster SAM RS202. 

Other families: Hylidae; Litorie cnerulee SAM 
R23974; Leptodacrylidac! Limnodynastes perant 
SAM R24273; J. dumerili SAM RISUM: Ranidac: 
Rana grisea SAM R8294B: RF. paepee SAM R7695, 

Specimens were preserved in 65% oT 70% 
ethanol, The folknwing measurements were laken: 
Snout-veart leneth (S-V1, head width (HW), head 
Jength (HL), tibial length {TL}, Eye diameter (EB), 
Eye-nari§ distance (E-N), internarial distance (1N), 
diameter of tympanum (T), and snout length (SN). 
Measurements were carried oul using Mitutoyo disal 
cahpers, and follow the methods of Burton & 
Stocks (9861, Myological dissections were Facill- 
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tiated by use of the iodine-potassium indide solution 
of Bock & Shear (1972). 

Specimens were, or had been, cleared and double- 
stained for skeletal examination acvarding to the 
method of Dingerkus & Ubler (1977). Some 
specimens were [lensed and cleared of soft tissue 
by application of sodium hypochlorite solution and 
allowed to dry slowly. Nomenclature.of muscles and 
skeletal structures follows Burton (1986), 

Myological Characters of Copia 

The superficial throat musculature af Copiufe 
includes a single supplementary slip of the Af. 
Infermandibylaris: & broad sheet arising from the 
anterior part of the ventral margin of the 
angulosplenial, and passing madially and only 
slightly anteriorly to insert on the ventral epimysium 
of the M. submentalis and the adjacent median 
aponeurosis of the anterior portion of the Af, 
intermandibularis, This slip was Illustrated by 
Burton (1986), and resembles closely that of 
Sphenophryne described and figured by Burton 
(1984), 

The lack of clavicles and procoracoids led Parker 
(1934) to associate Copinia with Cophixalus but the 
nature of the throat musculature is stronger 
evidence of the phylogenetic relationships of 
Copuda with Sphenophryne, as it is clearly a 
synapomorphy (Burton (986). TL is likely that 
clavicles and procoracoids have been lost several 
umes in the evolution of the New Guinea 
microhylids (Burton (986) and chat reduction of the 
pectoral girdle, vhercfore, is not_a reliable phylo- 
Senetic character. 

The deltoid musculature of Copied (Fig, 1) 
resembles that of other genyophrynines, except that 
the portion of the AZ acromiohumeralis which 
arises from the coracoid of Copixla differs fram 
thal of other genyophrynines in origin, course and 
insertion, In Copinla this portion has a broad origin 
occupying the middle one-half approximately of the 
anterior margin of the coracoid. The fibres of this 
Portion converge as they pass anterolaterally across 
the anterior margin of the acromian (dorsal ro che 
acromian in other frogs), before passing atong the 
lateral surface of the humerus, Instead af merging 
with the strap-like portion from the acromion, as 
in other Frogs, it passes mediatly, deep to the Strap 
like portion, and inserts on the crista ventralis and 
the adjacent lateroventral surface of the humerus. 
This condition is not found in other New Guinea 
niicrohylid genera, or in the other 22 microhylid 
genera examined by Burton (1986), und has tut been 
reported for any other genus, 

his unique muscle sip is found easily in 
dissection of the pectoral girdle, and in sorne spirit 

specimens with translucent ventral skin it can be 
seen clearly through a dissecting microscope 
sometimes without making an incision, In thar rhe 
condition described here is found in all frogs 
referred to Copiula by the combination of 
characlers presented by Menzies & Tyler (1977), and 
in that this slip is unique to Copiula and is relatively 
easy to find, possession of this condition of the 
delioic! musculature is diagnostic for Copiula and 
taxonomically useful. 

The M. flexor ossi digiti 1V of Copiula inserts 
only on the proximal one-hal! at the lateroplantar 
surface of metatarsus IV, This. is the condition 
shared by most of the asterophryine genera but no 
ather genyophrynine, and is described and figured 
by Burton (1983 b), As it is a difficult muscle to 

Fig. t. Ventral views of the pectoral mvisculature of the 
left side of Copiula tyleri, sp. nov, showing the components af the Af. wcrorriohumeralis A, with all 
muscles intact, and B, stter removal of superficial 
muscles and severing of strap-like portion, a, shart {Whites 
from acromion; b, straptike portion: ¢, portion 
originating from coracgid. 
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dissect, it is of usc in phylogenetic studies rather 

than of taxonomic value: 

Copiuli tyleri sp. nov. 

FIGS 2-5 

Holotype: AMNH 77542, an adult male collected 
at Mt Hunstein, 1220 m, 142°39'E, 4°31'S, East 
Sepik Province, Papua New guinea on {3.viii.1966 
by R. Hoogland. 

Definition: A small species with a conspicuously 
unpigmented tympanum; dorsum distinctly more 
heavily pigmented medially than laterally; snout 

relatively short (SN/E<1.40) and broad; the nostrils 

opening laterally. 
Description of holotype: Head roughly tnan- 

gular, longer than broad (HL/HW 1.06) (Fig. 2). 
Head width more than ! snout to vent length 
(AW/S-V 0.36). Snout relatively shore (SNE 1,31), 

with rounded, translucent white tip projecting well 

beyond maxillae. Nostrils lateral; internarial 

distance much greater than-eye Lo haris distance (E- 

NVIN 0.61). Canthus rostralis well defined and 

curved when seen from above; loreal region almost 

vertical, Eye small (E/S-V 0,106), bur larger than 

cye-to-naris distance. Tympanum small (1.6 mm) 

and conspicuously unpigmented in constrast to dark 

pignient of side of head and scapula area; no 

supratympanic fold. 
Tongue more than half free posteriorly, 8Single 

transverse prepharyngeal ridge present, denticulate. 

Fingers and twes.unwebbed (Fig. 3); terminal discs 

with marginal grooves: discs of toes broader than 
dises of fingers; order of lengths of fingers 

J>4>2>1; order of lengths of toes 

4>3>5>2>1; inner metatarsal tubercle small and 

oval: ourer metatarsal tubercle absent. 

Skin of dorsal and ventral surfaces smooth, 

Colour in preservative: dorsum mid purplish-brown 
medially, with indistinct dark brown to black 
blotches, grading laterally to a pale grey contrasting 

stronaly with dark postorbital strips. Tip af snout 

unpigmented. Postorbital stripe broad and irregular, 
extending beyond arm. Flanks dark brown blotched 
pale grey. Tympanum golden-brown contrasting 
with dark postorhital stripe. Ventral surfaces pale 

Fig 3. A, palmar surface on the left hand and B, planiar 
surface of the left foot of the holotype of Copitla tyler! 
sp, nov. 

Fig. 2. A, dorsal and B, lateral views of the head af the holotype of Copuela alert sp. bs 
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cream-grey, suffused with brown in submandibular 
fegion and on undersurlace of tibia and foor. 
Hiosacral articulation direct and ligamentous. 
There is no information on the call of this species. 

Dimensions of holotype: SV 24,5 mm: HW 8.7 
mm, HL 9.2 mm) TL 12.1 mm; E 2.6 mm: G-N 1.7 
mm; IN 2.8 mm; T 1,6 mm; SN 3.4 nm, 

Etymology: The species is named in honour of 
Michael J, Tyler, whose contribution to the 
laxonamy of Australian and New Guinean frogs ts 
immense, who, with Menzies, resurrected Copiutla, 
and to whom the author is deeply indebted 
personally and professionally. It is evidence of the 
perversity of nature that the legs of Copiula uteri 
are a8 moderate in length a Tyler9s aren't, 

Variation 

There are 13 paratypes: AMNH 781(3 (gravid 9), 
Mt Nebo, 70)-1550.m, 20 km NE of Lumi, 142°2"R, 
3°25'S, West Sepik Province, J. Diamond 14.1966: 
AMNH 78114 (gravid 9), Mt Menawa, Bewani 
Mins, 15 km NE of Utai, 141°339E, 3°22°S West 
Sepil Province, J. Diamond 2-¥.viii.1966; AMNH 
77543 (gravid 9) collecred with the holotype; 
AMNH 82949 (adult cr), Wanuma, 145°20'E, 
4°50°S, 670m Adelbert Mtns, Madang Province, 
R. G. Zweifel 3.viii1969; BMINH 1938.6.5.93-96,98 
{adult oor), 1938,6,5,97, 99 fiimmature 9 9), 
Cyclops Range, 910-1220 m, Ifian Jaya ca 140°40'R, 
2°30'S,E. Cheesman; SAM R33774 (adult ory 
collected with the holotype. More precise data of 
sites and dates of capture are unavailable for the 
Cyclops Range specimens, 

The adult males measure 19.6-24.5 SV, and the 
females 24,2-25.5 min S-V. The diameter af the 
Jargest unpigmented mature ovum observed is 2.9 
mm. Hind limbs are moderately long (TL/S-¥ 
0.45-0.49}, HE¢HW varies widely (0.93-1.13), SN/E 
is very low (1,201.31). E-N/IN. varies between 
6,60-0,79, 

Coloration in preservative varies. Im general 
specunens from the Cyclops Range are browner, 
sometimes honey-coloured, whereas specimens from 
elsewhere are grey-purple, Whether this reflects 
different length of preservation (the Cyclops Range 
specimens were collected approximately 30 years 
before che others), or the preservative practives 
adopted by collectors or museums. or any real 
dilterence is uaclear, The postorbital stripe varies 
in breadth and extent, bur it is broad and extends 
beyond the arnotin all specimens, 

Ventral colour ranges from pale mauve through 
pale cteam, and §n Some specimens the ventral 
colour af the thigh is pale orange. Density of the 
mottling of the submandibular region varies from 
slight peppering to heavy «mottling, 

Pig, 4, Distribution of Copiula tyleri sp. nov. in Eastern 
New Guinea, C pipiens and an unidenufied Copitla. 
C. tyleti; squares, 1, Cyclops Ra; 2, Mt Bewani: 3, Mt 
Nebo, 4, Mt Hunstein; 5, Wanuma. C. pipiens: triangle 
Wewak district, Unidentified Cupiu/g) diamond 
Soliabeda, 

Habitat and Distribution 

In his ficld holes on AMNH 82949, R. G, Zweifel 
states, <I found this one hiding beneath a broad leaf 
on the forest floor inthe daytime. When uncovered, 
it tried to hide in a hole in the ground=. The Cyclops 
Range specimens were collected from <dense forest=. 

Information regarding the altitudes of collecting 
sites is sketchy, but the minimum range of altitudes 
is 670 m (Wanuma) to 1220 m (Mt Hunstein and 
Cyclops Ra), Collecting sites are marked on Fig. 
4, All sites are to the north of the central highlands. 

Colour in Life 

R. G. Zweifel has supplied ficld notes of one of 
the paratypes (AMNH $2949) <Mid-dorsal area 
from snout to cloaca moderately dark brown edged 
laterally with lighter, more golden brown. There is 
a dark lateral band from the snoutto mid-flank that 
is much darker brown than the middle of the back. 
A light yellow line separates this dark brown from 
the lighter brown of the snout along the canthus 
rostralis, and this line continues. up aver the edge 
of the evelid. The upper surlaces of the limbs are 
much the same colour as the middle of the back 
but have a few lighter and darker speckles oni them, 
The tinder surfaces ave grayish white with a faint 
yellowish tinge in the groin and in the: axillary 
regions, There is a general grey mottling on the chin 
which is much weaker on the chest and entirely 
absent on the lower abdomen. Similar mottling 
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Fig. 5, Oudlines of dorsal views of heads of A, Copiula 
iyleri sp. nov; B, C. pipiens Button & Stocks, C,C. 
minor Menzies & Tyler. 

reappears on the utider surfaces of the hind limbs; 

The iris is dark brown, almost black, with tiny 

golden flecks. The horizontal pupil is conspicuously 

margined with a reddish gold line=. 

Comparison with other species 

Copiula rleri sp, nov. is a small species 

(maximum size of adult males 24.5 mm, females 

25.5 mm §-V), distiner on this account from C- 

fistulans adult males (25.1-29.2 mm, females 

29,4-33.5 S-V), Unlike the other small species (CC 

minor, C. oxyrhina. C. pipiens) there is strong 

contrast between the dark mid-dorsum and paler 

lateral dorsum, the tympanum is generally 

conspicuously unpigmented (Fig. 2) (dark and 

indistinct in other species), and the snout is truncate 

and broad, the nostrils opening laterally (Fig, 2) 

(anterolateral opening im other species), Fig, 5 shows 

a comparison between the shapes of the snouts of 

C tyleri sp, nov, C minor and C, pipiens. ©. 

axyrhind is so variable as to preclude its 

representation by a single morphotypy (Burton & 

Stocks: 1986). 

Copiula wieri sp. nov. differs from C, fistulans, 

C miner and C. oxvrhina in having a direct 
ligamentous. attachment between the ilium and 
sacrum. ©. pipiens shaves the C. tyleri condition, 
wut can be distinguished by characters of the 
dorsum, tympanum and snout noted above, and 
probably. by colour in life, as C. pipiens is tinged 
orange-pink in areas of the back and vent, 
compared with Zweafel's accaunt of C. tvleri above. 
The snout of C pipiens is relatively long (min, 
SN/E 145 compared with C ivlert max. SN/E 
1.31)(Fig. 5). 

The shared possession of.a direct ligamentous 
attachment between the ilium and sacrum may 
suggest that the closest relation of C. (weri sp. nov. 
is C. pipiens, but the polarity and hence utility of 
this character is unknown (Burton 1986), The range 

of C. pipiens is poorly known: the only specimens 
were obtained from the Wewak area (Fig. 4). The 
range of C. tylerapparently surrotinds that of C 
pipiens, but there is no information to sugyest thar 
the ranges of the two species abut or overlap. 

Unidentified mainland specimens 

Two specimens from Mt Nomio, Irian Jaya (BM 

NH 1938.6.6.2-3) probably represent a further 

undescribed species. Both are small (S-V 19,1, 18.3), 

slender and little pigmented, and BMNH 1938.6.6.2 

possesses a very long snout. Unfortunately, these 

specimens are in poor condition because of previous 
exploratory dissection and it is impossrble to sex 

or age them, or to determine the relationship 

between the ilium and sacrum. 

AMNH 49536 and 49554 (juvenile) from 

Bernhard Camp, Idenburg River, Irian Jaya cannot 

be referred to the species closest geographically, C. 

pipiens and C. tvleri, as they lack the direct 
ligamentous attachment between ilium and sacrum, 

They resemble most closely the geographivally 

distant . oxyrhine. Similarly, AMNH 79961 (S-V 
27.4 mm) from Soliabeda, Chimby Province (Fiz, 

4) falls into the size range of C. fisru/ans, but the 

site is 250 km to the west of the known range of 

that species. Bach instance may represent either a 

Tange extension or 2 new species, but either nrore 

specimens to allow-a study of variation or call data 

are needed before their {dentity can be resolved. 

RMNH 5256 and $269 from Timena River, {rian 
Jaya are tiny (S-V 15.3 mm, 15.7 mm), and appear 
juvenile, Ii is therefore impossible to determine their 
specific identity. 
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